M ost cerebral aneurysms never rupture, but when they do, it is often a calamity for the unfortunate patient. Whereas the decision whether or not to treat a ruptured aneurysm is relatively straightforward, the treatment algorithm for incidentally discovered unruptured aneurysms is considerably more difficult. Given the increased sensitivity and utilization of imaging modalities, these aneurysms are being detected more often. Because medical complaints are more common in the growing elderly population, medical imaging is even more frequently used for these patients. As with all patients, in the elderly the treatment to eliminate the risk of aneurysmal rupture must be weighed against the risk associated with intervention. The elderly population carries inherently elevated surgical risks given their age, increased comorbidities, and slower recovery. Furthermore, treatment benefit is relatively lessened in this population, because the total risk of rupture is limited by the remaining life expectancy.
This study assesses perioperative outcomes and provides cost analyses of treatments offered to elderly patients with unruptured cerebral aneurysms. 12 An age of ≥ 65 years was used to define the study population, which is a generally accepted age cutoff. Although chronological age is an important indicator of general health and life expectancy, the variability of health in advancing age limits its value when used as the sole indicator of fitness and physiological reserve. 3, 6 In addition to characterizing perioperative outcomes, this study provides additional insight into the increasing rate of interventions for unruptured cerebral aneurysms, which has a substantial impact on health care spending, necessitating quantification of the associated costs.
The Nationwide Inpatient Sample provides crosssectional discharge data from approximately 20% of all hospitals in the US, lending a representative sample with good external validity. Data extracted to define mortality and cost are more reliable than data describing perioperative morbidities, given the inherent flaws of the retrospective design. The authors accurately refer to a cost-analysis rather than a cost-effectiveness study, because long-term follow-up is missing. Ultimately, the cost of any treatment modality involves subsequent imaging and future treatment costs, which were not evaluated in this study. Although previous studies have suggested more favorable outcomes and lower mortality rates with aneurysm coiling compared to surgical clipping, this paper was not designed (nor was it statistically powered) to address this question. [8] [9] [10] It does, however, provide useful statistical information comparing these two treatment modalities.
Following microsurgical clipping, mortality in the elderly cohort was found to be 2.2%, as opposed to 0.8% mortality in nonelderly patients, a difference that was found to be statistically significant. Interestingly, there was no difference in mortality following endovascular treatment, with rates of 0.9% and 0.6% in the elderly and nonelderly populations, respectively. It is important to note that this finding is a comparison of the mortality rate between age groups associated with a specific treatment modality, but does not directly compare mortality in the elderly patients based on treatment modality. These findings imply that the interaction of age and complications probably plays a more significant role in the elderly population following more invasive open microsurgery.
As part of the aging process, the cerebral vasculature undergoes anatomical and physiological changes. Anatomically, blood vessels increase in tortuosity with age and undergo changes in wall thickness and strength. This results in new hemodynamic stresses, which favor aneurysm formation. These new aneurysms have wall characteristics that differ from aneurysms arising in the younger population. It remains unclear whether the genesis of certain de novo aneurysms in the elderly has the same etiology as de novo aneurysms in the younger population, and therefore, the natural history of aneurysms may differ depend-ing on patient age. Unfortunately, natural history studies have not made a distinction regarding the risk of aneurysm rupture based on the age at which the aneurysm was discovered. Simply extrapolating current natural history data to newly discovered aneurysms in the elderly may over-or underestimate the risk of rupture. Physiologically, the autoregulatory capacity and blood flow in the "aging" cerebral vasculature are not well understood, but may result in less protection from the systemic effects of hypertension. 4, 7 These age-related physiological changes also affect the overall morbidity and mortality outcomes of both surgical clipping and endovascular coiling. With open microsurgery, the risk of stroke secondary to definitive and/or temporary clipping increases due to the possibility of plaque rupture, vessel wall rupture, and decreased compensatory autoregulation. 5 Increased vascular tortuosity increases the difficulty in endovascular access and subsequent treatment as well.
Due to these anatomical and physiological changes, the uncertain natural history of unruptured aneurysms in the elderly, and the higher rate of comorbidities, a conservative approach should be the first consideration in the decision making process. Ample clinical experience and an advanced set of operative skills are clearly required to care for this patient population. Complication rates cited in the current literature probably underestimate the risks of adverse sequelae following treatment, and do not accurately inform the patient or provider about the actual risks related to treatment of unruptured intracranial aneurysms in the elderly population, given the impact of pathophysiological variances, age, and comorbidities not present in the general population. Further studies evaluating the natural history and long-term outcomes following treatment or conservative management of aneurysms in the elderly population will help to determine the optimal treatment modality for these patients. Similar to the quality-of-care requirements set for carotid endarterectomy 2, 11 and stenting, 1 the treatment of unruptured cerebral aneurysms should be handled at centers of excellence in both open and endovascular surgery, especially for elderly patients with unruptured aneurysms.
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